Biochemical and pharmacological properties of a peripherally acting catechol-O-methyltransferase inhibitor entacapone.
Entacapone, OR-611, was found to be a potent peripherally acting inhibitor of catechol-O-methyltransferase (COMT). IC50 values of 10 nmol/l and 160 nmol/l were obtained for rat duodenum and liver-soluble COMT, respectively. There were no effects on other catecholamine metabolizing enzymes. Entacapone showed reversible, tight-binding type of inhibition of soluble rat liver COMT with a Ki-value of 14 nmol/l and it also caused 50% inhibition of rat duodenal, erythrocyte, liver and striatal COMT activity 1 h after oral dosing with 1.1, 5.4, 6.7 and 24.2 mg/kg, respectively. However, penetration of entacapone into the brain was poor, since the formation of homovanillic acid (HVA), the O-methyl metabolite of dopamine in the striatum, was not reduced, even after the highest dose of 30 mg/kg. In rat blood serum, the concentration of 3-O-methyldopa (3OMD), the O-methylated product of L-dopa, was reduced in a dose-dependent manner, and the concentration of L-dopa was increased after the administration of entacapone (3-30 mg/kg p.o.) together with L-dopa + carbidopa. These changes were reflected, in the striatum, by a significant rise in the dopamine concentration and a reduction in the 3OMD concentration. Consequently, when entacapone was added to the treatment with L-dopa + carbidopa, the dose of L-dopa could be lowered from 50 mg/kg to 15 mg/kg in order to produce the same striatal dopamine concentrations as with 50 + 50 mg/kg of L-dopa + carbidopa alone.